The presented recommendations concern the current management of acute pancreatitis. The recommendations relate to the diagnostics and treatment of early and late phases of acute pancreatitis and complications of the disease taking into consideration surgical and endoscopic methods. All the recommendations were subjected to voting by the members of the Working Group of the Polish Pancreatic Club, who evaluated them every single time on a five-point scale, where A means full acceptance, B means acceptance with a certain reservation, C means acceptance with a serious reservation, D means rejection with a certain reservation and E means full rejection. The results of the vote, together with commentary, are provided for each recommendation.
Acute pancreatitis (AP) is an inflammatory state of the organ, clinically characterized by acute abdominal pain with a concomitant increase in the activity of serum pancreatic enzymes. The incidence is approximately 72 cases/100 000 inhabitants per year [1] , but an increasing trend is observed. Significant progress in accurate diagnostics and proper treatment has contributed to a significant reduction in the case fatality rate, especially in the course of the severe form of the disease. In the course of AP during the first 2 weeks deaths are mainly due to generalized systemic inflammatory response syndrome (SIRS) and multiple organ dysfunction syndrome.
In the later period, the case fatality rate is the result of infection of pancreatic necrosis, sepsis and its complications. The total case fatality rate in the course of AP is about 10%, but in patients with the severe form of the disease it may be up to 30%. Clinical management of AP has been significantly modified in recent years [2, 3] .
1. Identification of AP should be based on the presence of two of the three following criteria: a) abdominal pain typical for AP, b) more than a three-fold increase in amylase and lipase activity, c) abnormalities in imaging studies characteristic of AP. A -86%, B -14%, C -0%, D -0%, E -0%.
The complaint most frequently reported by patients is acute abdominal pain, located mainly in the middle epigastrium or radiating to the lumbar region. This symptom is usually accompanied by flatulence, nausea and vomiting. A biochemical criterion of identification of AP is increased serum amylase and lipase activity [4] . The diagnosis should not be based on determination of the activity of only one enzyme due to an ambiguous sensitivity and specificity as well as a negative and positive predictive value of a single parameter [5, 6] . The activity of the above enzymes as well as pain intensity does not correlate with the severity of the course of AP. In diagnostically ambiguous cases it is recommended to perform a computed tomography scan (CT) or magnetic resonance imaging (MRI) of the abdomen. An ultrasound examination generally does not have diagnostic value in the first days of pancreatitis, but it should be performed in the context of differential diagnostics and/or determination of a possible aetiology of AP.
In accordance with the revision of the Atlanta classification it is recommended to determine the beginning of AP as the time of onset of abdominal pain, and also the length of time between that moment and the hospital admission.
2. The most common aetiological factors of AP are cholelithiasis and alcohol. In other cases less common causes should be considered, including hypertriglyceridaemia. A -100%, B -0%, C -0%, D -0%, E -0%.
Cholelithiasis constitutes approximately 35-45% of the causes of AP. However, it should be noted that only 3-7% of patients with cholelithiasis would develop AP. After elimination of an alcoholic cause as the second possible factor of AP, hypertriglyceridaemia should be taken into account as the third possible cause. It is believed that a triglyceride level above 1000 mg/dl can be a causal factor of AP. Other causes, including drug-induced, post-traumatic and hereditary, are significantly more frequent. Genetic testing (PRSS1, CFTR, SPINK1 gene mutations) may be considered in young patients with a family history of recurrent AP of unknown cause, after elimination of the fundamental causes. When determining the aetiology of AP in patients over the age of 40, the possibility of pancreatic cancer must also be taken into account.
3. Patients with AP of unidentified aetiology (idiopathic inflammation) should be referred to reference centres for further diagnostics. A -86%, B -14%, C -0%, D -0%, E -0%.
Patients with idiopathic pancreatitis or those in whom the cause of pancreatitis has not been established should be subjected to elective endoscopic ultrasound (EUS) immediately after the symptoms have subsided. It should be remembered that in over 50% of cases of so-called "idiopathic" AP we can identify the biliary cause of the disease -the so-called biliary sludge (microlithiasis) [7] . A diagnostic method that enables one to reliably assess the lesions in the gallbladder, not always visible in the classic ultrasound examination, is EUS [8] . This is particularly important in the aspect of prophylaxis of recurrent pancreatitis of unclear aetiology.
As it was previously emphasized, young patients with recurrences of AP of unclear aetiology should be referred for genetic testing. Autoimmune causes, pancreatic cancer or a tumour of the major duodenal papilla must also be excluded.
4.
Computed tomography of the abdomen with contrast (CT) or magnetic resonance imaging of the abdomen (MRI) should be performed in patients with predicted severe or moderate AP, whose condition does not improve within 48-72 h, or the diagnosis is uncertain. A -86%, B -14%, C -0%, D -0%, E -0%.
Ultrasound examination of the abdomen should be performed in all the patients with AP. It allows diagnosis of a possible biliary cause of AP with clinically acceptable accuracy. Selection of a method of imaging of the abdomen should be appropriate for the patient's clinical condition. Performing a CT or MRI scan of the abdomen in every patient with AP, especially in patients with predicted mild form of the disease, seems to be groundless. Both these imaging methods seem to be equivalent in the early assessment of the staging of local complications and possible necrosis in the course of AP [9, 10] . Magnetic resonance imaging with an option to visualize the biliary tracts and pancreatic duct (MRCP) has an advantage in the diagnostics of possible choledocholithiasis or damage to the main pancreatic duct. Magnetic resonance is sometimes useful in patients who are allergic to intravenous iodine contrast agents.
5. In accordance with the revision of the Atlanta classification, a three-point scale of severity of AP (mild, moderate and severe) is recommended.
Predicting the severity of AP should be done using scales taking into account the clinical condition of the patient, laboratory tests and imaging studies. The scales recommended for predicting the severity of AP are: the BISAP scale, APACHE II or APACHE II-O scale, depending on the experience of the centre. A -93%, B -0%, C -0%, D -7%, E -0%.
Determination of the severity of AP in the early phase of the disease mainly depends on the presence and duration of multiple organ dysfunction syndrome (transient or persistent), diagnosed according to the modified Marshall scale. In accordance with the revision of the Atlanta classification, AP is divided into: a mild form, characterized by lack of presence of organ dysfunction and local or systemic complications; a moderate form, characterized by transient (< 48 h) organ dysfunction and/or the presence of local complications; and a severe form, characterized by persistent (> 48 h) organ dysfunction concerning one or several organs [11] . The scales recommended for predicting the severity of AP are the APACHE II-O and the BISAP scales [12] [13] [14] [15] . The individual biochemical exponents, both those indicating activation of the inflammatory process (e.g. C-reactive protein (CRP), IL-2, IL-6, IL-8, procalcitonin) and those indicating complications in other organs (eGFR, NGAL, creatinine, suPAR, haematocrit) may be useful in the preliminary assessment of the patient's condition [16] [17] [18] [19] [20] [21] . Among others, concentrations of D-dimer, CRP and procalcitonin are helpful in predicting the severity of AP in subsequent days [22, 23] . An accurate imaging examination of abdominal cavity, i.e. CT or MRI, allows reliable assessment of the progress of lesions at a later stage of the disease (> 72 h).
6. Assessment of hemodynamic status is a fundamental action which must be done as soon as possible after the patient's admission to the hospital. Patients with multiple organ dysfunction should be treated in departments where intensive monitoring of vital signs is possible. A -100%, B -0%, C -0%, D -0%, E -0%.
In patients with the severe form of AP, monitoring of vital signs and supporting the cardiovascular system, lungs, kidneys and liver function may reduce the adverse systemic consequences. Especially in the early days of the disease, the patients should be hospitalized in departments that ensure the monitoring of vital signs. Treatment in an intensive care unit should be considered if the APACHE II scale score was ≥ 8 points or the APACHE-O scale score was ≥ 10 points on the first day of admission to the hospital, persistent (> 48 h) systemic inflammatory response syndrome is present as well as elevated (> 44%) haematocrit level, creatinine concentration is elevated (> 1.8 mg/dl), there are concomitant cardiovascular system diseases, respiratory system diseases, or obesity, and the patient's age is over 60 years.
Basic therapeutic management in the initial
phase of AP includes intensive intravenous hydration and pain management. A -100%, B -0%, C -0%, D -0%, E -0%.
Intensive fluid therapy offers most advantege if started < 24 h from onset of pain. Intravenous hydration should be started at 5-10 ml/kg/h for 30-60 min (in severe volume depletion, even 20 ml/kg/h) and should be continued at 3 ml/kg/h for up to 48 h. However, there are data suggesting that aggressive hydration can increase multiorgan failure, particularly respiratory complications. The results of newer studies on the optimal hydration of patients with AP suggest that the volume of fluids to be administered during the first 24 h is 4.0-5.0 l. A very important aspect is control of the administered fluid therapy, which includes the assessment of fluid balance with special reference to diuresis (optimally 0.5-1 ml/kg/h), and assessment of the dynamics of changes in the value of blood urea nitrogen (BUN) concentration [24] .
Currently, lactated Ringer's solution is considered as a preferred crystalloid, although the results of the tests are not conclusive [25] . A proper fluid therapy can reduce pain resulting from ischaemia of the abdominal organs in the course of AP and the resulting lactic acidosis. Pain treatment is the management reducing the signs and symptoms of shock. In analgesic treat-ment the choice of the preparation should be carried out in accordance with the analgesic ladder, and in the case of aggravated symptoms it is recommended to use narcotic analgesics. There is no clinical evidence that morphine intensifies the severity of course of AP. In moderate pain it is also possible to use non-steroidal anti-inflammatory drugs, paracetamol or weak opioid drugs, for example tramadol.
8. An endoscopic revision of biliary tracts should be carried out within 24 h in patients with symptoms of AP and concomitant acute cholangitis. A revision should also be considered every time in the course of predicted severe acute biliary pancreatitis without symptoms of cholangitis. A -100%, B -0%, C -0%, D -0%, E -0%.
Some studies indicate that if the endoscopic revision of the biliary tracts is performed early, it can reduce the severity of the course of AP [26] . The indications for the performance of endoscopic retrograde cholangiopancreatography (ERCP) in the course of AP are: visible concrements in the main bile duct, main bile duct dilatation and a significant increase in the activity of liver enzymes persisting for 24-48 h without concomitant acute cholangitis. In the light of ambiguous results of clinical studies, urgent performance of endoscopic revision of biliary tracts, even in the clinical conditions discussed above, is controversial. Conclusions from the available studies suggest a benefit concerning a possible reduction in the number of complications, without any impact on the case fatality rate, only in severe acute biliary pancreatitis [27] . In the light of these reports, the performance of ERCP can be considered in the case of severe acute biliary pancreatitis. However, an absolute indication for urgent ERCP procedure is the presence of symptoms of acute cholangitis.
If an obstruction in the biliary tracts (e.g. concrements) is not present, the ERCP procedure is not necessary. In the course of establishing the biliary background of the disease, when the biochemical and/or clinical signs of cholestasis are absent, accurate diagnostic imaging of biliary tracts should be carried out in the form of endoscopic ultrasonography or magnetic resonance imaging of the biliary tracts. The above diagnostics is also indicated in pregnant patients as well as in the case of the expected altered anatomy of the biliary tracts, for example as a result of a previous surgical treatment. In the assessment of microlithiasis as a potential cause of AP, EUS seems to have an advantage over MRCP [8, 28] . Recurrent AP of unknown cause -in spite of the appropriate diagnostics -is an indication for endoscopic revision of the biliary tracts. ERCP should not be indicated as a diagnostic method in any case of AP.
9. Routine use of prophylactic antibiotic therapy in the course of severe AP is not recommended. A -93%, B -7%, C -0%, D -0%, E -0%.
Antibiotic therapy should be applied during the treatment of concomitant infections, i.e. acute cholangitis, urinary tract infections, pneumonia, bacteraemia or catheter-related infections. These kinds of non-pancreatic infections are present in approximately 20% of patients with AP [29] and significantly increase the case fatality rate in the course of the disease [30] . Prophylactic use of antibiotic therapy in the prevention of infection of sterile pancreatic necrosis, occurring in approximately 30% of cases, is also not recommended. No relationship between the extent of necrosis and the possible risk of infection was observed [31] . Infection of necrosis should be considered if the clinical condition has not improved despite 7-14 days of treatment. It is best to use targeted antibiotic therapy. The treatment can be based on the results of culture of the puncture of the pancreatic necrosis, or wide-spectrum antibiotics with good penetration into the pancreatic tissue can possibly be used. Monobacterial infections with bacterial strains of intestinal origin, i.e.. Escherichia coli, Pseudomonas, Klebsiella or Enterococcus, constitute approximately 75% of cases. Therefore in the case of an empirical antibiotic therapy carbapenems seem to be the most effective group of antibiotics [32] . Concomitant routine anti-fungal therapy is not recommended [33] . Intestinal decontamination may have an impact on reducing the incidence of infections in the course of severe AP. There are reports on using rifaximin in decontamination, which seems to be an interesting proposal, mainly because of the lack of absorption of this eubiotic, although the usefulness of this method requires further research.
10. In the case of mild AP, oral feeding should be started immediately after the acute symptoms, i.e. abdominal pain, nausea and vomiting, have subsided. In the case of predicted severe AP, early enteral feeding is recommended. Parenteral nutrition is recommended only in case of intolerance of enteral feeding or in addition to enteral feeding in case of inability to maintain the appropriate caloric balance. A -92%, B -0%, C -8%, D -0%, E -0%.
Many studies confirm the positive impact of early enteral feeding on the course of severe AP [34] [35] [36] . Parenteral nutrition can be considered in case of very poor tolerance of enteral feeding, preventing an adequate energy supply, or extended persistence of paralytic ileus [37] . According to studies, enteral feeding, via both an enteral tube and a gastric tube, demonstrated comparable efficacy and safety of use, although in the case of patients with paralytic ileus and retention of gastric content gastric feeding generally is not well tolerated [38] . One of the latest studies on enteral feeding did not show a positive effect of early enteral feeding on the course of severe AP, not only compared to parenteral nutrition, but also compared to the standard oral diet [39] . This study has raised some doubts of the experts, although it should be mentioned that in the studied group in a significant percentage of patients with AP that had previously been predicted to be severe, the course of the disease turned out to be mild, which undoubtedly influenced such optimistic results. At the current stage it seems that this work does not invalidate many of the earlier reports and cannot become the basis for changes to the standard procedure, although it undoubtedly indicates that more research is needed on this topic.
Local complications of AP include acute peri-
pancreatic fluid collections, pancreatic pseudocysts, acute necrotic collections and walled-off necrosis. A -92%, B -0%, C -8%, D -0%, E -0%.
Asymptomatic fluid collections do not require any procedures [40, 41] . Infection of necrosis should be taken into account in patients whose clinical condition does not improve within 7-10 days of treatment or, despite the initial improvement, is rapidly deteriorating in the later stage of the disease, with concomitant fever and increase in leukocytosis. The infected necrosis is confirmed based on fine-needle aspiration biopsy under CT control with subsequent targeted antibiotic therapy. An acceptable procedure is the implementation of empirical antibiotic therapy. In the case of infected necrosis, the treatment procedures, preceded by antibiotic therapy, should be postponed for a few weeks (4-6) or for as long as the patient's condition remains stable. If the patient's clinical condition deteriorates, a procedural intervention should be considered. It seems that the minimally invasive procedures of removal of pancreatic necrosis have advantages over a surgical intervention, but the choice of intervention method should also depend on the experience of the centre and should be made individually depending on the conditions and technical possibilities [42, 43] .
Other supporting methods of treatment of
severe AP such as digestive decontamination, pentoxifylline, low-molecular-weight heparin or continuous regional arterial infusion (CRAI) of protease inhibitors and antibiotic infused intrapancreatically are not recommended, though they may be applied in accordance with the experience of the centre. A -84%, B -8%, C -8%, D -0%, E -0%.
The data from the literature concerning treatment with protease inhibitors are not unambiguous. Most studies include the use of nafamostat, but it should be noted that most of the patients in the studied groups received in parallel local-intra-arterial or systemic antibiotic therapy, which could affect the test results. The conclusions from the randomized studies suggest positive clinical implications of the management described above [44, 45] , and this management is also mentioned in Japanese recommendations. However, the available meta-analyses do not confirm a significant favourable impact of the use of protease inhibitors on the course of AP [46] . In the case of the other methods that were mentioned, the treatment should be individualized depending on the patient's clinical condition.
Prevention of AP after endoscopic retrograde
cholangiopancreatography should include the use of diclofenac and adequate hydration of the patient. A -100%, B -0%, C -0%, D -0%, E -0%.
Current pharmacological recommendations include rectal administration of diclofenac or indomethacin immediately before or immediately after the procedure, especially in the group of patients at high risk of AP after ERCP; however, the results of the studies are not unambiguous [47, 48] . Aggressive fluid therapy probably reduces the risk of AP after ERCP [49] .
14. In the case of biliary AP, cholecystectomy should always be performed in the mild form and is recommended as soon as possible after the AP, preferably during the same hospitalization.
In the severe form, postponement of surgery appears to be justified until the resolution of inflammatory infiltrates and regression of intra-abdominal fluid collections. A -92%, B -8%, C -0%, D -0%, E -0%.
Abandoning cholecystectomy is associated with approximately 30% risk of recurrence of acute pancreatitis, during 6-18 weeks, and the risk of acute cholecystitis. The risk of recurrence of AP is particularly high in patients who did not have endoscopic sphincterotomy performed [50] . If the possibility of the presence of concrements in the common bile duct is high, endoscopic sphincterotomy before cholecystectomy should not raise doubts. When there is a low degree of probability of concrements in the common bile duct, intraoperative cholangiography during cholecystectomy should be the method of choice for final exclusion/confirmation of any possible irregularities. In the case of a moderate degree of probability of the presence of concrements, MRCP or EUS should be performed prior to cholecystectomy, and in the event of confirmation of the presence of concrements, preoperative sphincterotomy is indicated. Moreover, cholecystectomy performed in the week after endoscopic sphincterotomy significantly reduces the risk of conversion of laparoscopic cholecystectomy to the classic cholecystectomy, perioperative morbidity and the length of hospital stay [51] . Endoscopic sphincterotomy without subsequent cholecystectomy may be an alternative treatment procedure in patients with contraindications to surgical treatment [52] . The use of ursodeoxycholic acid can be an alternative method of preventing the recurrences of AP when microlithiasis is suspected, especially in patients with contraindications to surgery [53] . This seems particularly interesting in the aspect of additional reports, indicating a protective effect of ursodeoxycholic acid in the case of acute biliary pancreatitis [54] .
15. The detection of asymptomatic acute peripancreatic fluid collections, acute necrotic collections and walled-off necrosis is not an indication for endoscopic or surgical intervention, regardless of the size and location of the lesions. In the case of symptomatic local complications, the preferred route of intervention is the minimally invasive way (endoscopic or laparoscopic). A -100%, B -0%, C -0%, D -0%, E -0%.
Asymptomatic local complications are not indications for an early intervention. Even after 6 weeks the asymptomatic pancreatic pseudocysts do not constitute grounds for an intervention, regardless of their size [2] .
In minimally invasive management, percutaneous drainage, laparoscopic drainage or gastric endoscopic drainage should be considered, depending on the experience of the centre. At present, there are not enough data to recommend endoscopic drainage as a management of choice [55] .
The detection of infected pancreatic necrosis
is not an absolute indication for surgical treatment.
Decisions concerning an open necrosectomy should be taken individually, after having exhausted the possibilities of conservative or minimally invasive treatment. A -92%, B -8%, C -0%, D -0%, E -0%.
As discussed previously, currently the preferred management in treatment of severe AP is an expectant management. Aseptic necrosis is not an indication for an intervention or antibiotic prophylaxis, while in the case of suspected infected necrosis a conservative management, including the antibiotic therapy mentioned before, is most appropriate. In the case of deteriorating clinical condition of the patient, despite the properly applied conservative management, the indications for surgical intervention should be limited and considered individually in each case [2, 31, 32] .
After each episode of AP, especially in a case
of established necrosis, the necessity for additional treatment (supplementation of pancreatic enzymes, diabetes treatment, supplementation of fat soluble vitamins) should be considered. A -100%, B -0%, C -0%, D -0%, E -0%.
In the case of patients who have experienced severe necrotic AP, it should be remembered that disorders of glycaemic control, including the possibility of developing diabetes, are possible. In these patients the risk of diabetes during the 5-year follow-up period is more than twice as high as it was before the occurrence of AP [56] . Similarly, the exocrine pancreatic function should be monitored and the supplementation of pancreatic enzymes and fat soluble vitamins should be introduced at the appropriate moment. The phrase restitutio ad integrum -which means complete regeneration of the pancreas and was often mentioned in previous years -concerns mainly mild oedematous forms of pancreatitis.
Conclusions
Guidelines concerning the management of AP generally are in accordance with the recommendations of the IAP (International Association of Pancreatology) and contain the indications based on the available lit-erature that have been discussed by the experts and in general do not raise doubts. They are based on the new Atlanta classification and also draw much more attention than previously to the aggressive conservative treatment in severe forms and expectant management in case of a need for surgical intervention. These guidelines, of course, do not exempt the specialist from tracking the new multicentre randomized trials (http://apps.who. int/trialsearch/), the results of which can sometimes specify or change the current recommendations.
